Human monocyte-derived dendritic cells pulsed with wild-type p53 protein efficiently induce CTLs against p53 overexpressing human cancer cells.
Dendritic cells are the most potent antigen-presenting cells for initiating cellular immune responses. Dendritic cells are attractive immunoregulatory cells for cancer immunotherapy, and their efficacy has been investigated in clinical trials. The tumor suppressor gene p53 is pivotal in the regulation of apoptosis, and p53-based immunization is an attractive approach to cancer immunotherapy because of the accumulation of p53 protein in malignant but not in normal cells. It has been shown that dendritic cells transduced with an adenoviral wild-type p53 (wt-p53) construct mediate the antitumor immune responses against p53-overexpressing tumor cells. We examined whether monocyte-derived human dendritic cells pulsed with the purified full-length wt-p53 protein were also capable of inducing the specific antitumor responses against p53-overexpressing tumors in vitro. Immature dendritic cells generated in the presence of interleukin-4 and granulocyte/macrophage colony-stimulating factor from monocytes of HLA-A2- or HLA-A24-positive healthy individuals were pulsed with the purified p53 protein. Uptake of p53 protein by human dendritic cells was assessed by Western blotting and immunohistochemical staining using anti-p53 antibody. Induction of p53-specific CTL response was also evaluated by the cytotoxic assay against p53-overexpressing human tumor cells. Both Western blot and immunohistochemical analysis showed the accumulation of p53 protein in human immature dendritic cells. T cells obtained from HLA-A2- or HLA-A24-positive healthy donors were stimulated twice with p53 protein-pulsed dendritic cells and then applied to the cytotoxicity assay against p53-overexpressing target cells. The CTL activity was specific for p53-overexpressing tumor cells and MHC class I restricted. Moreover, the CTL activity generated by p53 protein-pulsed dendritic cells was nearly identical with that induced by adenoviral wt-p53-transduced dendritic cells. Our results indicate that monocyte-derived human dendritic cells pulsed with the wt-p53 protein could induce the specific antitumor effect against p53-overexpressing tumors and that this in vitro model offers a new and more simple approach to the development of p53-based immunotherapy.